Carbohydrate Reserve and Dark Carbon Fixation in the Brown Macroalga, Laminaria hyperborea.
Tissue discs originating from young, growing blade areas and from adult, mature frond regions of the brown macroalga Laminaria hyperborea (Fosl.) Gunn. (Phaeophyceae, Laminariales) were investigated with particular regard to photosynthesis, dark respiration, dark carbon fixation, and carbohydrate reserves. It was found that the mannitol/laminaran reserve of the young, developing blade meets the requirements of dark respiratory metabolism for only 7-10d at 10±2 °C under continuous darkness. A concomitant decrease in the potential for (β-carboxylation of phosphoenolpyruvate by phosphoenolpyruvate carboxykinase (EC 4.1.1.32) occurred along with the depletion of the stored carbohydrate. Restoring the intracellular pool of reserve carbohydrates by photosynthesis and by feeding of exogenously supplied mannitol resulted in a short term recovery of the rates of dark fixation. These findings support the view that (i) in the dark the substrate of (β-carboxylation is mainly derived from mannitol (along with glycolytic degradation of laminaran) and (ii) the young blade is not able to maintain its own carbon balance under the environmental conditions during midwinter and early spring, but relies on a carbon flow from the old blade.